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Outline

N=2 SQCD in 4d & Sigma models in 2d
GLSM as a tool to find BPS spectrum

Heterotic deformation and Large-N
solution - beyond BPS sector

Modeling confinement

Perturbation theory



4d SQCD vs 2d sigma
models



4d / 2d duality
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BPS spectra (as functions of masses, Lambda) are the same



Brane construction e
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UN) N=2d=4 SQCD w/ N; quarks
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Vortex moduli space

Nf=Nc color-flavor locked phase U(N,) x SU(N¢) — SU(N)

single SUSY vacuum
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Confined monopoles
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Hanany Tong model as U(I) GLSM
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perturbation theory is subtle
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Heterotic deformation



(O’ 2) Th eo ry [Gorsky Shifman Yung]

In 4d introduce masses d?6 12 (9*)?
breaks N =2 to N =1 On the flux tube (2,2) — (0,2
obtain heterotic sigma model [Edalati Tong][Shifman Yung] [Distler Kachru]
L= /d49 (cb;fevcb@' — 7V — Bv) CPY ' x C
B-right handed superfield

can be treated as model w/ field dependent Fl term
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(0, 2) GLSM
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Large-N solution of (0,2)
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Vacuum equations
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Solution of (2,2) model

Phase transitions - artifact of large-N
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[Bolokhov Shifman Yung]
Spectrum PX MorinVinc]
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Photon becomes massless in Cs phase!!  ~o,,/4 05047/

Note that Lambda vacua disappear at large deformations
Need to sit in zero-vacua

e.g.in Cm phase  m, =V6A (ﬁ)l/a ((%’)% — (%)Qeu/o) -

m

Massless goldstino in fermionic sector



Conclusions and open questions

Study BPS (and beyond) spectrum of SQCD can
effectively be done using 2d NLSM (and GLSM)

Rich variety of phases in (0,2) model at strong
coupling

Other heterotic deformations  D®_ ~ D®_

Are there flux tubes in theories without Fl term?
(e.g. SU(N)) Omega deformed 4d theory may have
such solutions...

Connections to integrable systems in 2d...

Relationship w/ another 4d/2d duality [Vafa et al]



